Abstract. Retrieving information from Internet is a difficult task as it is demonstrated by the lack of real-time tools able to extract information from webpages. The main cause is that most webpages in Internet are implemented using plain (X)HTML which is a language that lacks structured semantic information. For this reason much of the efforts in this area have been directed to the development of techniques for URLs extraction. This field has produced good results implemented by modern search engines. But, contrarily, extracting information from a single webpage has produced poor results or very limited tools. In this work we define a novel technique for information extraction from single webpages or collections of interconnected webpages. This technique is based on DOM distances to retrieve information. This allows the technique to work with any webpage and, thus, to retrieve information online.
Introduction
Information Extraction (IE) is one of the major areas of interest in both the web and the semantic web. The lack of real-time online applications able to automatically extract information from the web shows the difficulty of the problem. Current techniques for IE from Internet are mainly based on the recovering of webpages that are related to a specified query (see [7] for a survey). In this area, search engines such as Google or Bing implement very efficient and precise algorithms for the recovering of related webpages. However, for many purposes, the granularity level of the produced information is too big: a whole webpage.
In this work we try to reduce the granularity level of the information obtained. In particular we introduce a technique that given a collection of webpages, it extract from them all the information relevant for a given query and shows to the user in a new recomposed webpage.
In the semantic web setting, it is often possible to produce similar results composed of texts that answer a given question. However, these techniques often need to pre-process the webpages that are going to be queried. An ontological model is constructed and the knowledge is modeled and queried using languages such as RDF [8] or OWL [9] . This imposes important restrictions on the webpages that can be processed, and thus the implemented tools are usually offline tools. One reason is that most Internet pages have been implemented with plain (X)HTML. A similar problem is faced by the related techniques and tools that use microformats [10, 11, 12 ] to represent knowledge.
In this work we introduce a novel technique for IE that is based on DOM distances. Roughly speaking the technique looks for a term specified by the user, and it extracts from the initial webpage and some linked webpages those elements that are close to this term in the DOM trees of the webpages. Therefore, the technique relies on the idea that syntactically close means semantically related. This idea is also extended to distances between pages and domains using hyperlink distances. The main advantages of the technique are that it does not need to use proxies (as in [13] ), it can work online (with any webpage) without any pre-compilation or pre-parsing phases (as in [14] ); and that it can retrieve information at a very low level of granularity: a single word.
We are not aware of any tool that performs the kind of filtering that our system does. Other related approaches and tools [5] for web content filtering focus on the detection of one particular kind of content (such as porn or violence) in order to filter the whole webpage from a list of webpage results. Therefore, they do not decompose a webpage and filter a part of it as we do. Similar approaches are based on the use of neural networks [4] and application ontologies [6] .
There are some works specialized for a particular content (such as tables) that are somehow related to our work. They do not focus on filtering but in content extraction from tables [1], or in wrappers induction [2, 3] . In general, they detect a particular content in tables and extract it to be used as a database.
Information Extraction Based on DOM Distances
Our technique is based on the Document Object Model (DOM) [15] which is an API that provides programmers with a standard set of objects for the representation of HTML and XML documents. Our technique is based on the use of DOM as the model for representing webpages. For the sake of concreteness, in the following we will assume that a DOM tree is a data structure that represents each single element of a webpage with a node labelled with a text. This simplification assumes that all nodes have a single attribute, and it allows us to avoid in our formalization and algorithms low-level details such as the distinction between different kinds of HTML elements' attributes. For instance, in our implementation we have to distinguish and query different properties depending on the element that we are analyzing, e.g., image nodes are queried by using their alt, longdesc and src attributes.
Definition 1 (DOM Tree). A DOM tree t = (V, E) is a tree whose vertices
V are nodes labelled with HTML elements connected by a set of edges E.
